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Abstract

The DCC mediated coupling reaction of 3,4,6-tri-O-benzyl-1,2-dideoxy-D-arabino-hex-1-enitol (Sa) with a
variety of sugar based carboxylic acids 6a—d gave esters 7a—d in good yield. Methylenation of the formed esters
led to the acyclic enol ethers 8a—d and exposure to the Schrock molybdenum catalyst 1 in warm toluene, in the
box, gave the target C-disaccharide glycals 9a-d in good yield. The 1,6-linked gluco based C-disaccharide glycal
9a was converted to the 2-deoxy-B-gluco-derivative 10a and the corresponding and gluco B-gluco-C-disaccharide
13. © 1999 Elsevier Science Ltd. All rights reserved.
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Olefin metathesis has attracted much attention from synthetic chemists in recent years due to the
availability of several efficient metathesis pre-catalysts such as 1-4, (Fig. 1).!"* Metathesis chemistry
has been applied to many synthetic problems,’ and has recently begun to find utility in the area of
carbohydrate chemistry.

We recently reported’ a metathesis-based approach to the preparation of a variety of C-glycosides,
compounds in which the glycosidic oxygen atom has been replaced by a carbon atom. These are
biologically relevant compounds with potential as enzyme inhibitors and stable sugar mimics.® In this
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letter, we wish to present extension of our metathesis based methodology for preparation of carbon-linked
disaccharides, specifically 1,6-linked-C-disaccharides, in which the interglycosidic oxygen atom of the
parent O-disaccharide has been replaced® by a methylene group.'?

Our methodology appeared to be well suited for the preparation of C-disaccharides, since the coupling
of an appropriate sugar based olefin-alcohol 5 with sugar acid 6 should give ester 7, (Scheme 1). Ring
closing metathesis, either via a one- or two-pot method, was expected to give the requisite C-disaccharide
glycal 9, and subsequent functionalization (9 —10) would deliver the desired C-disaccharides (10a or
10b).
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Olefin-alcohol coupling partner Sa has been prepared previously,!! and the preparation of the chain
extended C-6 acids is straightforward as shown in Scheme 2.'2 This acid preparation is based on literature
precedent from Kishi’s maitotoxin work.!3 Acid 6d!2 (Table 1) was prepared from the known «-allyl
2,3,4-tri-O-benzyl-D-C-mannoside by hydroboration (9-BBN; NaOH, H,;02, 89%), Swern oxidation,
((COCl);, DMSO, Et;N) followed by chlorite oxidation of the resultant crude aldehyde (NaClO;, 2-
methyl-2-butene, KH,PO4, 1-BuOH/H0, 87% over 2 steps).
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Scheme 2.

The synthetic sequence is illustrated in Scheme 3 with gluco acid 6a (Table 1). DCC mediated
coupling of the acids 6a-d with 5a (Scheme 3 and Table 1) proceeded in good yield to deliver esters
7a-d, the remainder of the mass balance being recovered starting material.!? Purification of the formed
esters proved tedious and it proved to be more convenient to oxidize ((COCl),, DMSO, Et;N, -78°C)
unreacted alcohol 5a to give the corresponding ketone in order to facilitate purification by silica gel
chromatography.

The preparations of the acyclic enol ethers 8a-d were carried out using the modified Takai procedure. 14
We were able to purify these rather unstable enol ethers via careful flash chromatography in the presence
of 1-2% triethylamine. Exposure of the resultant acyclic enol ethers 8a-d to the Schrock catalyst 1!
under the prescribed conditions,!> gave the desired C-disaccharide glycals 9a-d!6 in good yield.!? The



Table 1
Preparation of C-1 glycal disaccharides from sugar based olefin esters
Entry Acid, 6 Ester,7/Acyclic Enol Ether,8 CDisccharide Glycal, 9 (% Yield)® >
X BrO
BnO Bro
B%O&Q BnO
n
BnO 8n0
Bn N BnO: BnO- -
OCHa Bn dens dons
7a: X =0, 85%
S 8a: X=CH,, 71% 9a, 68%
BnO
BrO
Bnoi QBn BnO
8n \ BnO
OCH3 OCHg CHa
7b: X =0, 74%
8b: X =CHj, 65% 9b, 70%
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Bn X &n Bn
BnO. Bro 8n
BnO 8r0
COzH Bn&\ BhO .
7d X=0,71%
&d 8d: X =CHp, 68% 9d, 70%

a. Yields refer to chromatographically homogeneous ('H NMR, 500 MHz) material. b. Reaction was carried out on 20-60 mg scale at

0.01-0.02 M in substrate using 10-25 mol % of 1.
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Scheme 3.
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examples (9a-d) presented in Table 1 are among the most oxygenated substrates prepared with the
Schrock catalyst reported to date. The yields for these reactions were quite good considering the dense
substrate oxygenation and the presence of the allylic benzyloxy substituent that could potentially undergo
elimination during alkylidene formation.

To demonstrate the utility of the chemistry described herein, we converted 9a into the corresponding 2-
deoxy-gluco-C-disaccharide 10a and 2-gluco-C-disaccharide 10b by standard methods (Scheme 4).12!7
Selective reduction of the enol ether double bond in 9a gave the protected 2-deoxy-gluco-C-disaccharide

10a,'® while hydroboration'® gave the gluco isomer 10b as the major compound (5:1, 'H NMR, 500
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MHz). Hydrogenolysis of the benzyl groups in 10b was followed by acetylation to give the peracetylated
C-disaccharide 13. Work aimed at the preparation of higher congeners of this class of compounds is
underway and will be reported in due course.
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